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Abstract 
In mathematics education community although problem posing is regarded as an appropriate teaching method, there is little 
known about the cognitive processes and the difficulties students face during problem posing activities. Besides, NCTM regards 
problem posing as a learning activity that stays at the hearth of doing mathematics and advices teachers to use this approach in 
the classroom as much as possible. However, we still need to know about the advantages and disadvantages of problem posing 
from the students’ point of view. In this respect, the aim of this study is to determine prospective teachers’ views about problem 
posing activities. Therefore, during spring term of 2005-2006 academic year 41 prospective science teachers who were attended 
to problem posing oriented Calculus-II (Mathematics-II) course were asked to write their responses to 3 questions asked.  The 
data was analyzed by means of descriptive methods such as frequencies, percentages and content analysis by putting written 
responses into categories. The results indicate interesting views of prospective teachers about advantages and disadvantages of 
problem posing 
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1. Introduction 
Mathematical problems are very important and essential components of mathematics teaching and learning. 
However, most of the students would deal with problems which were presented in textbooks. Therefore, teachers 
have very important role in finding appropriate problems or the best problems that his/her students could solve 
(Crespo & Sinclair, 2008). Prospective teachers are provided with problems that come from textbooks or from their 
instructors during their university years, therefore they focus on solving problems and don’t get opportunities to 
pose problems. Hence, when prospective teachers become in-service teachers they might have difficulties in 
preparing and posing problems that are suitable for their students. The importance of development of skills in posing 
* Hayri Akay. Tel.: 0090-344-2191428; fax: 0090-344-2191362 
E-mail address: hakay@ksu.edu.tr, hayri51@yahoo.com  
1877-0428    © 2009 Elsevier Ltd. 
doi:10.1016/j.sbspro.2009.01.215
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
Hayri Akay et al. / Procedia Social and Behavioral Sciences 1 (2009) 1192–1198 1193
meaningful problems is stated by Lavy and Bershadsky (2002) as follows: formulating problems is more important 
than solving problems; new problems that produce new possibilities are the signs of creative imagination and real 
advances in science.  
Especially in the last 25 years, Brown and Walter (1983) advocate that problem posing is a cognitive process that 
should be placed at the base of mathematical research and teaching. In line with this argument NCTM, TIMMS and 
many researchers recommend using problem posing in the classrooms and some studies show positive effects of 
problem posing on learning mathematics. However, problem posing would not get its deserved importance from 
mathematics educators and teachers (English, 1998; Silver & Cai, 1996; Nakano, et al. 2000; NCTM, 1989, 2000; 
TIMSS, 1998). Problem posing is an important component of both applied mathematics and pure mathematics, and 
it is complementary part of modeling that requires mathematization of real world (Çömleko÷lu & Ersoy, 2002). 
Since problem posing is not just a research area but also a carrier and integrative element of mathematics 
curriculum, problem posing activities that based on students’ questions deserve a very important place in learning 
and teaching mathematics. Like in other countries, in our country too problem posing is regarded as an important 
part and target of mathematics teaching (Baykul, 1999). Although it is emphasized in mathematics curriculum 
prepared by Ministry of National Education (MEB, 2004) that problem posing is important, very few researchers 
investigate problem posing in Turkey. In this respect although there are a lot of research reports and reviews on 
problem solving abilities of students in the literature, there is little known about abilities of students posing their 
own problems and its relation to problem solving (English, 1998). 
Furthermore, although problem posing is regarded as an acceptable teaching strategy, we know little about how 
cognitive processes are affected by problem posing (Kilpatrick, 1987) and what are difficulties that students might 
face during problem posing and underlying reasons of such difficulties (Owens, 1999). Beside, NCTM regards 
problem posing as one of the most important activities that stays at the hearth of doing mathematics and 
recommends teachers to use such activities in their classrooms (NCTM, 2000). Contrary to these recommendations, 
why are not problem posing activities used in the classrooms as much as it should be used? Furthermore, do 
prospective teachers believe in that they would benefit from problem posing activities? What do prospective 
teachers think about advantages and disadvantages of using problem posing activities in the classrooms? These are 
questions that should be addressed. In line with the recommendations of the research (Brown&Walter, 1983, Silver, 
1994), that study theoretical basis of problem posing together with its educational basis, a lot of (Silver,  1994; 
Silver & Cai, 1996; Silver & Mamona, 1989; Cai & Hwang, 2002; English, 1997; Kilpatrick, 1987) investigate the 
complex relations between problem solving and posing. However, there are very few systematic studies that deal 
with problem posing oriented teaching (Dillon, 1988; Silver, 1994). These issues should be researched immensely in 
Turkey like in other countries. The studies that deal with problem posing activities that are prepared for students and 
teachers have not drawn the attentions of very few researchers and mathematics education community in Turkey. 
Therefore, it is very clear that this issue should be researched and shared from different perspectives.       
2. General Aim and Problem(s) 
In line with the issues presented above, the general aim of this paper is to share the experiences of prospective 
science teachers who participated to 28 problem posing activities related to Integral concept during Calculus II 
course. The particular aim of the study is to find out these prospective teachers’ views and beliefs about the 
advantages, disadvantages and their difficulties in problem posing. In order to achieve this aim prospective teachers 
were asked to write their views about these issues. Therefore, the fundamental problem of the research reads as 
“what are the views of prospective teachers about problem posing activities”. This problem was researched by 
means of following three written questions: 
(P1). Beside problem posing oriented Calculus II course, have you been using problem posing activities in other 
course. If your answer is “Yes” or “No”, please explain underlying reasons. 
(P2). What are the difficulties that you face during problem posing activities? In responding to this question feel 
free to describe your feelings about problem posing activities. 
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(P3). According to you why have problem posing activities been used in this Calculus II course? Please explain 
the underlying reasons. 
3. Method  
3.1. Participants 
The participants of this paper were 41 prospective teachers who were enrolled to Gazi University, Education Faculty 
Primary Science Teaching program during 2005-2006 academic year spring term. These students were the 
experimental group of the doctoral study of the first author. These students were taught “Integral and its application” 
unit of Mathematics II course by means of problem posing oriented teaching. In the control group there were 39 
students. The comparative statistical findings of both groups were presented in the PhD thesis of the first author 
(Akay, 2006). In this paper the analysis of the data that is related to experimental group and which was not analyzed 
and presented in the thesis will be presented.  
3.2. Research method and strategy 
 Since this paper is related to the doctoral study of the first author, the research method of the paper is 
experimental method. In the doctoral study, post-test control grouped experimental design was used as a research 
model. These kinds of designs that contain experimental and control groups are called “quasi-experimental design”. 
At the beginning of the Calculus-II course the term “problem posing” were not used instead more informal terms 
such as “producing problems”, “formulating problems”, “writing problems”, “asking problems” or “changing the 
expressions of a problem” were used. This caution in fact is recommended to good teachers to avoid negativity that 
is related to the term “problem posing” (Romines, 1997; Owens, 1999). Later in the first week of the problem posing 
oriented course in order to inform instructor of the course and prospective teachers first author gave a presentation 
about problem solving and posing. The experimental group was presented with 28 different problem posing 
activities that contain problem posing situations during experimental phase of the PhD study of the first author and 
this lasted 8 weeks (Akay, 2006). In this phase the framework of these problem posing activities was developed by 
the first author and the instructor of the course by considering the “what if not” strategy (Brown and Walter, 1983), 
“semi-structured problem posing situations”, “structured problem posing situations” and “free problem posing 
situations” (Stoyanova & Ellerton, 1996). 
3.3. Data gathering instruments 
Written questionnaire that contains three open ended problems (P1, P2, and P3) was used to gather data. These 
problems were presented to the prospective teachers after experimental study was finished. One lesson hour was 
provided to the participants to write their views. 
3.4. Analysis of data 
The data was analyzed by means of descriptive methods such as frequencies and percentages and content analysis 
by putting written responses into categories. In order to increase reliability and content validity of findings, 
examples of prospective teachers’ responses will be presented.   
4. Findings and Interpretations  
Findings and interpretations related to the first problem (P1)  
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20 of prospective teachers gave a response to this question. 3 of these gave irrelevant responses and remaining 17 
participants wrote “No” to this question. Their reasons were collated into 3 main categories. These categories, 
example responses and which respondents fell into these can be seen in Table 1. 
Table 1. Categories, examples and frequencies for the Problem 1
No Categories Examples  Prospective 
teachers 
f % 
1 Education System 
is not suitable 
(No) 
Rote learning, Teacher centered, Theoretical teaching, Teachers chose the easiest 
method for themselves 
“No, because we don’t have discovery based teaching. In our education system we 
use rote-learning. For example, a formula is given and then we use that formula to 
solve related problems. Everything is expected to be accepted as it is.” 
1, 11,12, 13, 
17, 19, 20, 21, 
22, 
23,24,30,36 
13 65 
2 Course is not 
suitable 
(No) 
In chemistry and physics problem posing can’t be achieved without mathematics. 
“No, other courses are usually verbal; we use formulas without understanding them. 
Problem posing requires complete understanding of the topic.” 
9, 19, 26, 28 4 20 
3 Student is not 
suitable 
(No) 
Problem posing requires good comprehension of the topic, Problem posing requires 
creativity 
“...In order to pose a good problem creativity and sufficient knowledge are required. 
Even if I have enough knowledge, I won’t have creativity.” 
9, 26, 38 3 15 
4 Other Prospective teachers  recommends problem posing 14,16,31 3 15 
Table 1 shows that prospective teachers have not encountered problem posing oriented teaching other than in 
Calculus II course. The underlying reasons are related to education system, course content and the student 
themselves. 
Findings and interpretations related to the second problem (P2)  
Almost all of the participants (38) responded to this question. These responses were collated into four categories. 
The explanation of these categories, example responses frequencies and percentages can be seen in Table 2. 
Table 2.  Categories, examples and frequencies for the Problem 2
No Categories Examples    Prospective 
teachers 
f % 
1 Difficulties arising 
from the nature of 
problem posing  
Not knowing the steps of problem posing,  
Having dilemmas in choosing the best problem, Not knowing where to 
start, Can’t formulate a problem suitable to given conditions, Can’t pose 
problems out of nothing 
“Having dilemmas in choosing the better or more logical problem 
depending on the order of parts when assembling the parts of the 
problem…” 
1, 2, 3, 
7,9,12,13, 15, 
20,23, 25, 30,31 
,33,34 
15 40 
2 Difficulties arising 
from the nature of the 
student  
Not being creative, can’t be elegant and deep in thought, lack of self 
confidence, being shy, can’t be imaginative 
“I am a shy and unconfident person. I also have difficulties in 
understanding abstract concepts. But this method helped to overcome 
these...”
4, 6, 7, 8,13,14, 
15, 16, 23, 
37, 38,39 
12 32 
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3 Difficulties arising 
from the lack of 
mathematical 
knowledge  
Can’t have complete understanding of the topic, lack of knowledge or 
fundamental of mathematics, can’t understand the expressions, having 
difficulties in understanding abstract things, can’t generalize,  
“..I have problems in mathematics; therefore I can’t solve the problems I 
posed...” 
5,8,7,9,10,11, 
13, 14,15, 16, 
17, 18,19, 22, 
24,26, 28,29, 
32, 34, 35 
21 55 
4 Difficulties arising 
from the habits and 
familiarity  
Different from habits, can’t connect to real life  
“…Since we have not seen problem posing oriented teaching in previous 
terms, I found it a bit boring at the beginning...”
21,25, 27, 36 4 10 
Table 2 shows that participants have difficulties that are arising from problem posing, themselves, mathematics 
and accustomed ways of learning.  
Findings and interpretations related to the third problem (P3)  
Almost all of the participants (38) responded to this question. 11 different advantages of problem posing arose 
from the responses. The explanation of these categories, frequencies and percentages can be seen in Table 3.  
Table 3. Categories, examples and frequencies for the Problem 3
No Categories  Prospective teachers f % 
1 Move away from rote learning 1,3,17,22,24,31,32 7 18 
2 Provide real understanding by making you think  1, 2,20,34,37 5 13 
3 Enjoyable and permanent learning  5,30,31,32 4 10 
4 Teach creative thinking  7,8,12,15,27,31,32,36 8 21 
5 Change our view of mathematics and show its connection to real life  5,9,10,16,26,27,34,35 8 21 
6 Increase judgment ability  8,9,18,36 4 10 
7 Teach free thinking 9,21,31 3 8 
8 Give ability to view problems from different angles 4,6,9,11,29,33,34,35,38 9 23 
9 Provide active learning 19,20,21 3 8 
10 Provide both self assessment and teacher assessment  for understanding 28,35,39 3 8 
11 Develop ability of problem solving and posing  14,23,25,31,36 5 13 
Due to space limitations we can’t give examples for each advantage. An example response for these advantages 
could be given as follows:  
“It endears mathematics, develops problem solving, strengthens conceptual understanding, provides retention, 
provides democratic learning environment by developing teacher-student interaction. Besides these without rote 
learning it helps to discover the relations between mathematical concepts and strengths creativity.” 
5. Conclusion, Discussion and Recommendations 
As can be seen from Table 1, the participants have not used problem posing in courses other than Calculus II. 
The underlying reasons of this are collated under three categories: 65% wrote that our education system was not 
suitable, 20% mentioned other courses were not suitable and 15% responded that the students were not suitable for 
problem posing oriented teaching. In the literature there is scarcity of research dealing problem posing teaching with 
university students. As Lowrie and Whitland (2000) cited from Silver that problem posing activities had not been 
examined systematically as a part of mathematics teaching and curriculum. 
Table 2 shows that participants’ difficulties in problem posing oriented teaching arise from themselves 32% (not 
being creative, being shy or unconfident), lack of knowledge in mathematics (55%), problem posing being a very 
different approach (10%), and the nature of problem posing (40%).  The difficulties that arose from the nature of 
problem posing actually stems from the fact that students tend to pose such problem that they could solve them. 
However, some researchers claim that students should not be forced to solve the problem they posed (Silver, 1994; 
Brown & Walter, 1983; Brown, 1984). However, we believe that if students keep in mind that the problems they 
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posed should be solved by themselves than they would achieve better understanding. The findings of the study 
emphasize the importance of mathematical background, self confidence and creativity. Although prospective 
teachers are aware of the difficulties they would face, and also how to overcome them, it was seen during the study 
that they could not put these panacea into action. Similar findings were reported by Korkmaz (2003). 
In Table 3 we presented findings related to problem 3. This table shows that great majority of prospective 
teachers support problem posing oriented teaching due to its many benefits. These benefits were collated under 11 
different headings: approximately 20% of them wrote that problem posing moves away from rote learning, teaches 
creative thinking, changes their view of mathematics and shows its connection to real life, gives ability to view 
problems from different angles. About 10% of them think that provides real understanding by making you think, 
increases judgment ability. As a matter of fact these benefits were actually cited in the literature. For example Silver 
(1994) claimed that problem posing activities make students autonomous learners, have relations with creativity and 
mathematical ability. Similarly Goldenberg (1993) and Mason (2000) claimed that students participated in problem 
posing activities become more creative and active and also more enterprising.  However, they did not provide 
evidence for their claims, therefore our findings adds support to these claims about the advantages of problem 
posing in the literature.  
All of these findings suggest that problem posing should be used in mathematics classes. Future studies can 
investigate the advantages and disadvantages of problem posing from students’ perspectives and their other feelings 
about problem posing oriented teaching.  
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